We investigated the mechanism of dissociation of cortisol and dehydro-
Although ACTH is a major regulator of both adrenal androgens and cortisol in man (Rosenfeld et al., 1971; Nieschlay et al., 1973; Sekihara et al., 1974) , the dissociation of adrenal androgens from cortisol secretion was seen in many clinical situations, such as fetal adrenal (Easterling et al., 1966) , adrenarche (Parker et al., 1978) , puberty (Hopper et al., 1975) , aging , fasting and anorexia nervosa (Zumoff et al., 1983; Sehultz et al., 1964) , hyperprolactinemia (Higuchi et al., 1984) , and recovery from adrenal suppression (Kappas et al., 1956; Cutler et al., 1979; Albertson et al., 1984; Yamaji et al., 1984) . Additional factors explaining this independent regulation of adrenal androgens and cortisol include estrogen (Fujieda et al., 1982) , prolactin (Higuchi et al., 1984) , and adrenal androgen stimulating factor (Parker et al., 1983) .
The dissociation of adrenal androgens from cortisol on the recovery from adrenal suppression was reported by Kappas et al., (1956) , Cutler et al., (1979) , and Yamaji et al., (1983) . We attempted to determine the mechanism of dissociation of adrenal androgens from cortisol secretion in the recovery from adrenal suppression, using primary cultures of atrophic adrenal cells. Changes in serum cortisol and DHEA-S levels after the removal of an adrenocortical adenoma are shown in Fig. 1 . Following removal of the adrenocortical adenoma, high serum cortisol levels dropped markedly to low levels. After the surgery, maintenance doses of hydrocortisone (10-20mg/day) were given once each morning. Serum cortisol began to rise 6 months to 1 year after the surgery and reverted to normal levels 1.5 to 3 years after surgery.
Subjects and Methods

Materials
In surgery. The recovery of serum DHEA-S levels was delayed over those of the serum cortisol by 5 to 7 years.
Change in cortisol and DHEA-S secretions from cultured normal and atrophic adrenal cells (Fig. 2) .
To clarify the mechanism of dissociation between cortisol and DHEA-S secretions after removal of the adrenocortical adenoma, primary culture of dispersed normal human, adrenal cells and atrophic adrenal cells adjacent to adrenocortical adenoma was carried out. 
Discussion
We found a dissociation between cortisol and DHEA-S secretion on the recovery from long standing adrenal suppression after unilateral adrenalectomy for adrenocortical adenoma in patients with Cushing's syndrome. Yamaji et al., (1984) also noted a delayed recovery of suppressed DHEA-S secretion, compared with cortisol after removal of the adrenocortical adenoma in such patients. The dissociated recovery of cortisol and DHEA-S from adrenal suppression was also found in clinical studies after prolonged glucocorticoid therapy (Kappas et al., 1956; Cutler et al., 1979) . The low cortisol secretion was due to a decrease in ACTH release by a negative feedback mechanism with long lasting hypercortisolism and atrophic adrenal glands resulting from deficient ACTH secretion. Although serum DHEA-S levels remained low after the serum cortisol levels had normalized, serum DHEA-S levels reverted to normal during the long term follow up. Cutler et al., (1979) demonstrated that one month after discontinuation of prednisolone in one patient on prednisolone therapy with pharmacological doses for 2.8 years the plasma cortisol response normalized, but not DHEA or DHEA-S, following ACTH infusion and that both plasma cortisol and DHEA-S response to ACTH infusion normalized 4 months after discontinuation of the prednisolone. These results strongly suggest that the enzymes or cell populations involved in androgen secretion were suppressed to a greater extent than those of the cortisol pathway in atrophic adrenal glands due to chronic ACTH deficiency.
Therefore primary culture of atrophic adrenal cells adjacent to adrenocortical adenoma in patients with Cushing's syndrome was done to clarify the mechanism of the dissociation between cortisol and DHEA-S on the recovery from adrenal suppression. The same dissociated production of cortisol and DHEA-S in the presence of ACTH was observed in atrophic adrenal cells, as reported in clinical studies on the recovery from adrenal suppression. ACTH caused significant increase in the production of cortisol, but not DHEA-S, in the atrophic adrenal cells. Current studies did not identify the intraadrenal sites of the observed enzymatic changes. ACTH-caused morphological changes in the zones (Mitshke et al., 1973) and changes in the cell population in addition to enzymes may also occur.
